Visceral leishmaniasis is a major public health concern in Nepal. During the last few years, several KA outbreaks have been reported from Tarai region including Morang district. A case control study was conducted to assess the risk factors associated with VL in 5 endemic VDC of Morang district with 62 cases already treated from BPKIHS and Koshi zonal hospital and 248 controls selected randomly from the same village. Data collected using semi structured questionnaire from September to November 2013.This study revealed that people living in thatched house, sleeping in ground floor, ownership of animal, history of migration to India (Bihar and Jharkhand) and proximity to other KA cases within 50 m distance of household were strong risk factors for VL. Education remains protective (OR 0.39,95 % CI 0.19-0.79).The association with socioeconomic status showed clear dose -response effect. The odds for VL consistently decreased as the level of socioeconomic status increased (OR 4.26, 3.81). Strengthening surveillance system for early diagnosis and treatment, awareness programme and further extensive study is needed on risk factor, vector and control measures.
Introduction
Kala-azar is known as a disease of the poorest of the poor because it predominantly affects the poor segment of the rural population with limited access to healthcare services [1] . In the endemic areas, children and young adults are its principal victims. Kala-azar is one of the major public health problem in Nepal with approximately eight million population are estimated at risk of disease i.e. 25% of the country population [4] .
Kala-azar is first officially recorded in Nepal in 1980 from one district, Dhanusha [6] . So far, officially 12 districts in the central and eastern Terai (low lands) bordering to north Bihar 3/18 state of India are endemic for KA. However, there is also increasing number of sporadic cases reported from other KA non-endemic districts including from the hilly regions [3] .During the last few years, several KA outbreaks have been reported from Terai region [6, 9] . Reporting of KA outbreak gradually has been increasing affecting many parts of the country including Morang district. Morang district is known to be Kala-azar endemic zone for long. There are a number of specific knowledge gaps that are particular interest to the elimination initiative in Nepal: Risk factor data are essential to design the appropriate public health response to an epidemic and purpose appropriate intervention to prevent future cases.
Little is known about factors associated with Kala-azar in eastern Nepal and also have shown contradictory results related to the role of domestic animals as a risk factors in particular.
Materials and Methods
The study design was case-control study. The objective was to explore the risk factors associated with Kala-azar at individual and households level in selected highly endemic areas of Morang districts, eastern Nepal.
Study Population and Area
The study was conducted in Morang district.Morang district in the south close to the bordering district of Bihar state of India. There is open cross-border movement of people from Morang to Bihar state of India and vice versa due to sharing of similar culture and customs. Morang is administratively divided into 68 VDC and 9 VDC is the reportedly affected area of Kala-azar among which the study was conducted in 5 VDCs. These were Majhare, Bhathigach, Sisbanijahada , Katahari and Rangeli. These were the VDCs from where kala-Azar cases are reported relatively in higher number. The total no of cases from counted as 80 among these 62 cases were selected randomly.
Ethics Statement
Before conducting the research approval was obtained from Institutional review board (IRB) and authorized letter was obtained from Department of Community Medicine and Public Health, Institute of medicine, Kathmandu for the purpose of data collection. Permission was taken from DPHO for medical records. The principle of human dignity and justice were maintained. An informed written consent was taken from each respondents, all adult patients and from a parent or guardian of participating minors before enrollment in the study.
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Patient's medical records were reviewed retrospectively and all information retrieved from medical records was kept anonymized.
Data Collection
Prior to preceding the data collection work, a sketch map of each sampled wards was prepared in consultation with the local key persons such as FCHVs, teachers, social workers etc. Then the list of households having kala-azar was prepared with the help of list available from DPHO Morang.
Selection of Cases and Control
Kala-azar cases who were treated last 2 year to till date (January 2011 to till date) at Koshi zonal hospital and BPKIHS Dharan from the affected area were selected as a case according to list available from Medical records at the District Public Health Office (DPHO).Controls were selected randomly from the updated 2012/13 voting register of Morang district at the ratio of 1:4.Control were the healthy individual selected from the same population who had no suffered from VL in the past and did not present with fever and/or splenomegaly on the day of survey. Control were frequency matched for ages to cases to allow for inclusion of children in the group of control in the same proportion as cases, randomly selected adult voter were replaced by child.
The sample size was calculated through Epi Info [7] with following values based on study [15] . Two sided Confidence level = 95%, Power (1-β) = 80%,Case control ratio = 1:4
Percentage of control exposed = 38,Odds ratio = 2.4372,Percent of cases with exposure = 59.9.The sample size was 310 i.e. Cases=62 and control= 48
The study was conducted between September and November 2013.The total duration of data collection was of 8 weeks. Data were collected by researcher herself. The filled questionnaires were thoroughly checked and edited before data entry. researcher replaced the randomly selected adult voter by a child. In such case instead of interviewing the adult voter, we enrolled child. If there were no children in the household sampled, a child was selected from the house of the nearest neighbor. A random sampling technique was used to enroll the controls from the village population using updated voting register of the affected area.
Data regarding household and risk factor were collected using pre-tested semi-structured questionnaire by principal investigator after obtaining the informed consent. Cases were asked to report their status at the time of their illness, for controls the status at the time of interview was recorded. In case of children, parents or guardians were interviewed.
Data was entered in Epi data software version 3.1 by investigator and analyzed SPSS Version 16.Descriptive analysis e.g. rate, confidence interval, medians with inter quartile ranges as required were calculated .The probability of the difference between cases and controls occurring by chance was tested by means of chi -square test . Risk factors were estimated by calculating the odds ratio (OR) as an approximation of the relative risk with 95% confidence interval (CIs). Observed associations were assessed through multivariate logistic regression.
All variables with a P-value ≤ 0.10 in bivariate analysis were included in the multivariate logistic regression model after testing collinearity (tolerance >0.1 or VIF <10). Variables for the final model were selected using the backward elimination strategy. The probability of removal was set at P = 0.05.
Socio-economic status was assessed for the household, based validated asset index of NDHS.
The asset index was converted into assets scores, using principle component analysis. Based on the asset scores, households were divided into five socioeconomic layers.
.
Results
This study showed that majority of cases (29.0%) were from 13-25 years age group, males are more than females and indigenous caste (74.2%) were affected more than other caste . Regarding the education the odds of contracting kala-azar in literate were 62% less than illiterate (OR 0.38 CI 0.21 -0.68).Similarly in daily wage earner the risk of kala-azar is 2.15 times higher than others(student, preschool, housewife, private employee) (95% CI1. 11 -4.16 ).This study showed that respondents who were poor were more likely to develop VL than other. With thatched house, for those living in thatched house were 4.72 times higher risk of contracting the disease than brick house respectively (95% CI 2.29-9.71). The risk of having kala-azar was 2.42 times higher among those respondents whose house was nearby water collection (95% CI 1.36-4.29). Majority of cases 72.6% sleeps on the ground in comparison with controls 38.3%.The respondents who were sleeping on the ground were 4.26 times higher risk of getting the disease than the respondents who sleeps on bed (95% CI 2.31-7.88). Similarly, respondents who gave history of migration to India were 3.35 times higher risk of getting the disease than others (95% CI 1.84-6.10).The odds of having VL is 2.23 times higher in respondents who had relatives in Kala-azar endemic areas in India (95% CI 1.25-3.96). Whereas Ownership of bed net and alcohol use were not found significantly associated with occurrence of VL. This study revealed that people living in thatched house, sleeping in ground floor, ownership of animal, history of migration to India (Bihar and Jharkhand) and proximity to other KA cases within 50 m distance of household were strong risk factors for VL. Education remains protective (OR0.39,95 % CI0.19-0.79).The odds of getting VL among the respondents with proximity to VL cases within 50m distance was 2.63 times (95% CI 1. 25-5.53 ).
The association with socioeconomic status remained significant and there was clear doseresponse effect. The odds for VL consistently decreased as the level of socioeconomic status increased (OR4. 26, 3.81 ).
Discussion
This study shows the age group 13-25 years have higher number which comprises of 29% in both cases and control while in other studies conducted in national level and regional level shows incidence is very high among age group 15-40 years i.e. 60% [26] .It indicates that this age group has highest incidence of VL in comparison to other age group.
In this study the rate of infection was higher in indigenous caste than other caste i.e. 74.2% which suggest that indigenous caste have high chance of contracting the disease than others.
Indigenous caste in this study comprises Santhal and Mushar. A study conducted on India suggest that VL typically clusters in marginalized communities of the villages at hamlet level [31] , such as the mushar community in India [32] .Mushars (the lowest caste in Bihar) had twice the odds to be 'late presenters' compared to rest of castes (OR 2.05, 95% CI 1.24-2.38) 7/18 [23] .In context of Nepal, more indigenous people (Santhal+ Mushar) resides in eastern region [36] , this could be one of the reason that kala-azar is more endemic in eastern region than western region. Further study is recommended to verify this in future.
The higher rate of infection rate was found in men than women and similar ratio has been observed in relation to VL cases [10] .Although this differences is generally attributed to a more frequent exposure of males than females to sand flies,e.g as men often spend days away from home for seasonal work in farms, there could also be an under detection of disease in women in traditionally male dominated societies. Another behavioral-related factor is that women in those communities wear long dresses which could prove to be protective to some degree from sand fly biting.
Regarding the religion, Hindu were predominantly more than others. Literacy is a protective factor (OR 0.39, 95% CI 0.18-0.78).As expected VL cases comes from household with lower socioeconomic status than controls, compared with controls VL cases had thatched house, owned less land and more likely to be daily laborer. Kala-azar is related to poverty, affecting 'the poorest of the poor'. In poor states such as Bihar in India and Nepal, VL affects families in the lowest income groups, who already live on less than US $ 1 per day. The relationship between leishmaniasis and poverty is complex: while poverty increases the risk for VL and aggravates disease progression, VL itself leads to further impoverishment of the family due to catastrophic health expenditure, income loss and death of wage earners [30] .
The final model showed a very strong association between VL and certain housing factors, those living in a thatched house having 4.57 times higher odds of kala-azar. Sleeping on ground floor is a strong risk factor for kala-azar (OR 3.90, 95% CI 1.83-8.31). A number of studies in the Indian subcontinent investigated risk factors for VL, and most of them have been recently reviewed in detail by Bern et al. (2010) generally risk factors for VL were mainly linked to precarious housing conditions.VL is a rural disease and associated with precarious housing conditions (mud plastered house) and environment (humid soil and organic debris) of the poor communities. The proliferation of vector is enhanced by poor housing conditions which provide excellent breeding sites for sandflies and increased the risk of infection through the bite of vector or increased human-vector contact [7] .In this study concerning the association of living in thatched house with VL are supported by other studies in India that cracked house walls were associated with an increased risk of VL infection. A recent study fromIndia has shown evidence for mud plastered house as a risk factor for KA [14] .this may happen in the mud walls of the human habitats or animal shelters. As high soil humidity favors an ideal breeding habitat for sand flies, they may be more attracted to house 8/18 near water collection [13] . In this study presence of water collection nearby house was significant in bivariate analysis with odds of 2.42 (95% CI1. 36-4.29) . In rural areas, houses are usually surrounded by moderate-to-high density vegetation such as seasonal crops, bananas, bamboo trees, climbers and herbs. However, the presence of vegetation was not significantly associated in bivariate analysis.
In this study Proximity to previous kala-azar cases is also a risk factors for VL (OR 2.63, 95% CI 1.25-5.53) as 72.6% of cases wereliving in proximity of another kala-azar cases at 50m distance compared to 43.2% control. This clustering pattern suggests that active VL cases are the main source of transmission and is an important risk factor for l. donovani infection. The recent initiatives on active case detection strategy have included in index case based approach. The index case based approach includes the search of new VL and PKDL cases among the household members through house to house visits around a house (radius of 50m or 100 households) of a recently diagnosed VL case. It is important to increase the awareness of communities about the disease and its control. Specific adopted messages of health education should be developed. Community participation is essential in order to maximize the effect of control strategies, including case detection and vector control.
Ownership of animal was strong risk factors as respondents who had animal in their house having 3.95 times higher risk of contracting the disease than others (95% CI 1.87-8.37).The subjects who kept animal inside their house having 2.36 times higher risk of getting the disease (95% CI 1.57-5.35) in bivariate analysis but it was not significant in multivariate model. The result is same for keeping animal in sleeping room which was significant in bivariate analysis where as in multivariate model no association was observed. The role of domestic animals as a risk factor for VL is still controversial. The presence of cattle is associated with increased risk in some studies and decreased risk in others, reflecting the complexity of the effect of bovines on sand fly abundance, aggregation, feeding behavior and leishmanial infection rates [15] .In contrast to Latin America and Europe, where the host reservoir of VL is the domestic dog, humans are assumed to be the only reservoir on the Indian Subcontinent. Yet, domestic animals can play a role in the transmission of VL on the Indian subcontinent because of their association with the sandfly vector. Animals may either attract sandflies, thereby increasing vector density and transmission to humans; or they may serve as an alternative blood meal source, thereby decreasing transmission [11] .
Similarly migration is a strong risk factor for VL those respondents who had history of migration to India (Bihar & Jharkhand) having 4.85 times higher odds of VL than others 9/18 (95% CI 2.22-10.59). These findings reflect that these associations are all consistent with other studies as similar findings were found in a study conducted in Dharan [9] .
Bias and limitation
It was a retrospective study looking back at cases occurring over a period of 2 years for cases we asked for the conditions as they were at the time of their illness, for controls this was reflect the condition at present so there is likely to be recall bias. However, every possible effort was made during the interview to minimize the recall bias. Limitation of this study is the selection of controls, the controls were included for the study based on screening criteria not on the basis of laboratory investigation as serological test were not carried out to identify asymptomatic cases among the controls, which were selected primarily on the basis of the absence of clinical symptoms. 
Conclusion

